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4:4 AN INAUGURAL 


0 R A T ET 0 N, 
on THe 
PROGRESS axn IMPORTANCE 
| oy tun | 


MATHEMATICAL SCIENCES. | 


WILL not endeavour, as is 
often done in addreſſes of this 
ad to prepoſſeſs my audience in 

favour of the ſpeaker, by pleading 

Want of abilities to perform my taſk. 

Proteſtations of this nature are fre- 

quently inſincere, and generally meet 

wen the reception they deſerve, Nor 


Will 


— wt” 4s "v5 Laff PET —_— — OY ns ot IP; 1 ; 5 4 
« * J , 


EY 


A I entertain you with eulogies on 


the Founders, the Truſtees, and the 


Faculty of the er their 


28 Praiſe t them. 

Mr intention is to make a few ge- 
neral remarks on the Origin, Progreſs 
and chief Promoters of the Mathema- 


| tical Sciences, the ſubjects of my pro- 


feſſion, and on the Importance and 
Advantages of thoſe Sciences. 


ups beg leave, however, to 


make one apology, which the audi- 
ence I have the honor to addreſs, will 
not think either unreaſonable or im- 
proper. It is: that, being accuſtomed 
for ſeveral years to a ſtudy in which 


the feweſt and ſimpleſt terms are uſed, 


I cannot be ſuppoſed to poſſeſs the 
qualifications or to act the part of the 


orator. I hope, therefore, you will be 


pleaſed to n with thoſe orna- 


ments 


"0 


TEL 
ments which n „ inau- 
_ orations. 


9 eee Th That the neceſſities 
of ſociety yer birth to FRB: gs and 
; — 5 


Tus Aube of Nature has wiſely 
er that man ſhould owe the pre- 
ſervation of his life, and the enjoy- : 
ment of happineſs, to his own acti vi- 
ty and ingenuity. In the infancy of 
ſociety, the wants of the individual 
are few, and are procured without 
much exertion of the mind. The 
genius of Newton, had he been born 
among the Indians, inſtead of diſco- 
vering the laws of che univerſe, would 
have been hmited to the improvement 
of the inſtruments of hunting, or to 
the conſtruction of commodious wig- 
wams. In propoition to the increaſe 
of 1 choſe means of ſubſiſt. 
5 enge 


„ . 
ence which Nature throws in the way, 
diminiſh in number, and become more 
difficult to be obtained. After the re- 
ſources from the ſpontaneous produc- 
tions of the earth, from game and 
from the taming of cattle, become 
too ſcanty for his ſubſiſtence, man is 
driven to the cultivation of the ſoil, 
and to the invention of inſtruments 
neceſſary for this purpoſe. As ſome 
are more induſtrious than others, and 
as every one has a right to the fruits 
of his own induſtry, ſociety, when ar- 
rived at the agricultural ſtate, makes 
a partition of their lands. In proceſs 
of time, the field of every family 1s 
diſtinguiſhed, w here nature has not 
done it, by artificial marks. As theſe 

are liable to be ſwept away by inun- 
dations, or defaced by time, or to be 
moved by a covetous neighbour, it 
is found neceſſary to determine the 
boundaries of farms by menſuration. 
Buck 


„ 
Such muſt — been the origin of 
W 


Tas account is perfectly conſonant 
with hiſtory. Ariſtotle, Herodotus 
and Strabo concur. in teſtifying that 
the Mathematics took their riſe in 
Egypt —a country ſubjected to an an- 
nual inundation. From Egypt they 
were tranſplanted into Greece, firſt by 
Thales the Mileſian, about five hun- 

dred and eighty- four years before the 
cChriſtian æra, and afterwards by Py- 
thagoras and Plato. The Grecian 
philoſophers, by abſtracting Geome- 
try from Matter, and by inventing 


many new and uſeful theorems, great · 


ly 


As to d which is ſo 3 to man 
chat it muſt have made its appearance on the rudeſt 
| ſtage of ſociety, the reader may conſult the Account of 

the life, writings and inventions of John Napier of Mer- 
 chiflon, the joint work of the Right Honorable the 
Earl of Buchan and of the author, where the ſubject | 
1s treated at conſiderable length. 
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x5 
ly improved this ſcience, or rather 
created it, for it ſeems to have been 


only an art in the hands of their maſ- 
ters. This leads me to obſerve, 


II. Tran it is in civiliwei ſociety 
where the Arts and Sciences receive 


improvement and perfection. 


In the ſavage ſtate, man has to wage 


continual war with the elements and 
with ferocious animals. He thinks of 
no other arts, therefore, but ſuch as 


are neceſſary for his defence, and for 


procuring him his precarious ſubſiſt. 
ence. It is not until ſociety has made 
conſiderable progreſs in civilization, 
that a part of the community obtains 
an exemption from labor, which is 


abſolutely neceſſary to the ſucceſsful 


cultivation of ſcience. When his ne- 
ceſſities do not prompt him to bodily 
exertion, man is conſtrained to exert 


the 


- 


5 * * 


CW 3 
the powers of the mind. The prin- 
ciple of curioſity implanted in his 
breaſt, the encreaſing wants of ſociety, 
and the honors or rewards conferred 


on thoſe who ſupply them, give im- 
pulſe and direction to ingenuity, and 
are the fruitful ſource of all the im- 
provements in the arts and ſciences, 
in NY and in human none. 


Turs 155 agrees avichs hiſtorical 


fact. The prieſts of Egypt, from 
their manner of life, and from the 
ſituation of that country, were led 
to the contemplation of ſpeculative 
truths, before any other body of men 
of whom we have an authentic ac- 
count. It is well known in what a 
high degree of eſtimation the philo- 
ſophers of Greece were generally held 
by their countrymen: and the influ- 
ence they had in promoting the civi- 
| lization, ene and glory of that 
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renowned part of the world, is uni- 


verſally acknowledged. 


III. TRE progreſs of the human 


mind, from ignorance to knowledge, 
has generally been flow, and not by 
the moſt obyious and eaſy . 


Ir was almoſt three hundred years 


after the firſt introduction of Geome- 
try into Greece, when the elements of 
that ſcience were firſt collected and 
methodized by Euclid. And there is a 


circumſtance related in hiſtory * which 
perhaps will ſurpriſe every young man 
newly entered on the ſtudy of the 


Mathematics. The circumſtance is 


this : one perſon found that the three 


angles of an equilateral plane trian- 
gle were equal to two right angles; 
another afterwards demonſtrated the 


ſame 


* Mactaurkw' $ account of Sir Tnac Newton's s diſco- 
veries. | | 


. 
ſame thing with regard to an iſoſceles 
triangle; and it was a third perſon 
who ſhewed that it was true with re- 
gard to any plane triangle whatever. 
Before the time of Euclid, the Comic 


Sections had been invented by Me- . 


nechmus; but it was not till about a 

hundred and eighty-four years before 
Chriſt that they were perfected by 
Appollonius Pergæus. After forty 
years the great Hipparchus flouriſhed, 
and to him Aſtronomy is more in- 

debted than to any of the ancients; 
for he invented ſpherical trigonome- 
try, and made the firſt en af —- 
the fixed ſtars. Plato had not only. 
improved geometry, but was the feſt 
who applied it to phyſics, and thus laid 
the foundation of a ſolid philoſophy. 
In this, however, the ancients gene-; 
rally failed. They reaſoned as accu - 
rately indeed as the moderns, but 


9 of — their reaſonings 
on 
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6 
on facts, they built them on hypo- 
theſis and metaphyſics. The conſe- 
quence of this was, that, every philo- 


ſopher who roſe to ſuperior eminence, 
overturned the ſyſtem of his prede- 


ceſſor, and erected one of his own, 
which, in its turn, ſhared the fate of 
| thoſe which had been erected on a 


like ſandy foundation. 


prrus GORAS, who lived about two 


hundred and ſixty years before Plato, 
is ſaid to have underſtood the true 
ſyſtem of the univerſe. This is per- 
haps doing too much honour to that 
great man. For it is not the naked 
idea of a ſyſtem, but the develope- 


ment of its elements, which gives a 


title to the honour of inventing it. 


Indeed, in my opinion, the great L 
Archimedes, who, it may here be 
obſerved, is the parent of all that was 


known to the ancients in the ſciences 


of 


3 3 J 
of Optics and Mechanics, from the 


manner of his treating arithmetical 
and geometrical progreſſions, would 
have as good a right to the glory of 
the invention of the Logarithms, as 
Pythagoras has to what is attributed 
to him N the true ae ee o 
the ward 
iel boar 
IV. F ROM the time of Diophantus of 5 
Alexandria, the inventor of Algebra, 
till that of Copernicus and Galileo, 
a ſpace of eleven hundred years, the 
| hiſtory of the ſciences. preſents us 
with an almoſt uninterrupted blank. 
The eyes of the human mind, dur- 
ing that long and gloomy night, ſeem 
to have been ſealed up in the moſt 
profound ſleep. The Roman empire, 
cruſhed under its own weight, buried 
in its ruins the ſciences and the art - 
thoſe monuments which the genius of 
man bad been rearing to the glory of 
human 
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£20 
human nature for more than a thou- 
ſand years. Upon thoſe ruins, a ſpi- 
ritual tyrant erected his throne, and, 
with the moſt impious domination, 
enſlaved the free, the heaven-born 
ſoul of man. Burdened and debaſed 
by ſuperſtition and prejudice, that 
being, on whom the Parent of Truth 
had ſtamped his own image, wander- 
ed in the wildeſt labyrinths of error. 
The philoſophers of this period, if 
it be not profanation to call them by 
that name, employed themſelves 4 
meditating and diſputing on words of 
which neither they nor others ever 
underſtood the meaning, in fruitleſs 
reſearches after the philoſophers ſtone, 
and in vain predictions of future 
events from the aſpeQs of the hea- 
venly bodies. The few individuals 
who cultivated the powers of their 
own mind, and directed them to pur- 
ſuits worthy of a rational being, were 
only 


CW 3 
only like the ſtars of the night, ewink- 
ling through the temporary opening 
of a thick dark cloud which oF 
could not diſpel, 


V. Tus active genius of man, 
however, was not to be held in ever- 
laſting chains. A ſpirit of enterpriſe 
was at length rouſed by ſuperſtition 

itſelf.“ This ſpirit was afterwards 

greatly ſtrengthened and extended, 
by the ſucceſsful expedition of Vaſ- 


| quez de Gama round the Cape of 
Good Hope, and by the fortunate | 


7 diſcovery of this vaſt continent oy 
N Colombo. a 


i the mean 3 * ſciences and 


the fine arts were raiſed from their 
graves by the Italians, the deſcend- 


ants of thoſe very barbarians by 
whom they had been buried. Sa 


5 commerce, 
. is the Cruſades againſt the Infidels. | 


„ 
commerce, literature and the imita- 
tive arts diffuſed a gleam of light 


and civil liberty and happineſs over 
the weſtern part of the old world. 
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In the ſixteenth century, the works 
of the ancient philoſophers, particu- 
larly thoſe on mathematics and aſtro: 
nomy, which had been preſerved by 
the Arabs, * were brought to Italy 
and tranſlated. The art of print- 
ing, the invention of the preceding 
century, opened the eyes of the Eu- 
ropean nations; and they began to 
ſhake off the ſhackles with "whilth 
they had been held in bondage for ſo 


long a ſeries of ages. 
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Vl. Coregrnicevs, a native of 
Thorn | in Wee ſuperior to the deep 


rooted 


* 'The Arabs, in their treaties with the Emperors of 
Conſtantinople, were wont to ſtipulate for Sat ary of the 
works of the ancients. 
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En 
rooted prejudices of his time and of 


his ſenſes, was the perſonage to whom 
the world 1s indebted for pointing 


out, in a diſtin& and particular man- 


ner, the true ſyſtem of the univerſe. 


His book on the Celeſtial Revolutions 


was not publiſhed till after his death, 


which happened in the year one thou- 


ſand five hundred and forty- three. It 


was with the utmoſt difficulty, and 
not till he lay on his death-bed, that 
his friends obtained his conſent to its 
publication; for he knew too well 


what treatment he muſt have met 


with, from the arrogant ignorance and 
bigotry of his contemporaries. 


GALILEO, who was born at Piſa in 


E Italy, ſoon after demonſtrated what 
Copernicus had deſcribed. For this 
| heinous crime he was cited to appear 
before the Inquiſition at Rome, and 
that abominable tribunal obliged 


EF 4 | him 


>" — 

him to renounce the genuine offspring 
of his reaſon, and impoſed upon 
him, when they ſet him at liberty, 
the pennance of repeating at ſtated 
times, and for a ſeries of years, the 
ſeven penitential pſalms. 


Hex it would be unpardonable 
to paſs over in filence the name of 
Sir Francis Bacon, Lord Verulam, 

vhoſe ſagacity pointed out the path 

of ſcience, in which Galileo advan- 

ced with a ſecure and rapid pace. I 

do not think, however, that the 
name of Bacon, in the liſt of great 

men, ſhould precede that of Galileo. 

For although the former ſeemed to 
ſketch out the plan of the edifice of ſci- 

ence, it was the latter who, by his ſupe- 

nor knowledge in geometry, was en- 
abled to put that plan in execution. 


Tax firſt teleſcope was 1 
invented 


Y 
d 
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invented by a ſpectacle- maker in 


Holland. As ſoon as the news of 


this invention reached Galileo, he ſet 
himſelf to work, and, in a ſhort 
time, completed one much ſuperior ; 


and had the honor of being the firſt 


who applied it to the purpoſes of 


Aſtronomy. The diſcoveries which 
by means of this improvement he 


was enabled to make, ſurpriſed and 


delighted his contemporaries. In 

conſequence hereof the aſtronomical 

dreams of Ariſtotle and Ptolomey 
evvaniſhed, and the truth of the Co- 


pernican ſyſtem was eſtabliſhed \ on 
the firmeſt foundation. 


EXPERIMENT and G and 


| the geometrical ſpirit which Galileo 
introaquced into natural philoſophy, 


are the ſame which, at this day, ac- 
company the reſearches into truths of 
every * And the laws of the 
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63 
fall of heavy bodies, which he diſ- 


covered and demonſtrated, are the 
' fruitful ſource of all the improve- 


ments that have ſince been made in 
ſtatics and mechanics. 


UxpEx fo great a maſter, Cavali- 
eri, Torricelli and Viviani made ad- 


mirable progreſs. The firſt, without 
knowing 1t, prepared the calculus of 
infiniteſimal quantities; the ſecond, 


by his diſcovery of the barometer, 


added another branch to fcience— 


that of the air; and the laſt, with 
the Academia del Cimento at Flo- 


rence, reduced experimental philoſo- 


phy to tylten. * 


Agb the ſame time appeared 
Des Cartes, who, by promoting the 
ſcience of Algebra, and chietly by 
applying . on to geometry, has 

merited 


* Frid, Elogio del Galileo. 


Cm) 


merited the title of a great philoſo- 
pher—an appellation which will be 
continued to him by grateful poſteri- 
ty, notwithſtanding his falſe and ex- 
ploded dreams reſpe@ting the - a 
of the pn | 


nt VII. Tus mit ſimple of the laws 
of Nature that of repoſe or equili- 
brium, has been known for many 
ages. But the laws of Motion, which 
are the foundation of natural philoſo- 
phy, were unknown to the ancients. 
Ho could they know them? Miſ- 
taking quibble for reaſon, and meta- 
phyſics for ſcience, one party of them 
involved their ſpeculations on motion, 
in ſophiſtry, and the other denied its 
ecxiſtence. Des Cartes ſought for its 
laws in vain. At length, however, 
maturity, the laws of motion appear- 
ed at once from all parts of Europe. 
7955 They 


( 8 3 
They were all diſcovered at the ſame 
time by Huygens, Wallis and Wren.* 


Huycens, by applying the pen- 
dulum to time- pieces, of which how- 
ever he owed the firſt hint to Galileo, 
and, by diſcovering the theory of 
centrifugal forces, promoted, in an 
eminent degree, the advancement of 
the ſciences. And Kepler, a man 
of the moſt penetrating genius, bj 
means of the aſtronomical obſervati- 
ons made by Tycho Brahe, his in- 
ſtructor, happily diſcovered the form 
of the orbits, and the law of the x re- 
volutions of the Planets. 


VIII. Sven was the ſtate of ſci- 
ence, when Iſaac Newton, a man 
without an equal 'in the hiſtory of 
human genius, e to the aſto- 

n world. : 
FON 
ha 8 Oeuvres. 1 


1 
From the mutual gravitation of 
matter, and from the laws of that 
gravitation, of which the glory of 
the diſcovery and demonſtration is 


entirely his own, he calculated the 
quantity of matter and the denſity of 
the ſun and of ſeveral of the planets. 


He explained, upon the ſame princi- 


ples, the laws of the planetary ſyſtem 


which Kepler had found out. He 
ſhewed alſo that the comets differed 


eſſentially from the planets in nothing | 
but the excentricity of their orbits, 
and he was the firſt who attempted 
to compute the times of their perio- 
dical revolutions. * From the ſame 


rom * 


3 The ancients, and the moderns too until Sir Ifazc 


Newton's time, generally believed the comets to be me- 
teors ſent by the Almighty to portend ſome ſad diſaſter. 
Seneca the philoſopher, with a ſagacity greatly to his 
| honoy, predicted that the time would come in which 


mankind would entertain juſter notions on the ſubject- 


Veniet tempus, ſays he, in quo paſteri e nor tam aper- 
ta ignoraſſe, mirabuntur. 


f 


92 <A 
W 


- 
* "Ex": d 
Fo =D — * . * * ” eras = —_— p 7 Wap po dy ys — —dag- * 


r he le7 BY = NG 2 
e 

53 * 5 — . . ey 4 

oe tan gr : 2 5 he K W5- 


3 FIRE If oor a =p * 
— 18 0 < "ws 


age Oe 


FEW 
22 
ow © 4s 


_ 
puny, — — N , N l 8 ap.) eee N N P - \ 
r * A 4 * * 4 \ ” 4 *. £ 4 —.— — 7 * — — 7 — 1 7 * Fw - 5 3 RY Ys / \ 5 2 bs — 1 8 = - = _ 
* r * * f a — os. 26s — ——— — — <p 1 n 9 3 # i IN : . | A - . 2 £9244 a” toms . = « — Foy) 
* nal ds I EY R's”, v - © 5 — A f Shit * a S. * F | os tos A 2 8 
. * N * % 0 ' . — > # 4 ;£ Y . 4 4 K 2; $2 a y 3 fa; "ns "FI Br x bs, Bord es. ot 8 | 4 : : b 
ERS nnn 2 LESS Cat IT en OY "tne apo) . 7. ds tv 2 — ei * 0 45 . . oh oe woe OTE OOTY EE OS ST TE SIRE at n EA a, RX 
. ' / 3 n X | - . e : N - . wa _— 
. f 4 g a * — »” WW, P A £ , — + * 4 a * - . ** Yo * — P — p « « 
by - TY mY 2 8 " 2 — * x HS 8 42 a bs * p * D RE. N — * * ” N 5 | . — « + 7 vas 8 . * pg Hh. l 
e of ty + - . 7 N ” 2 22 A 2 , "£4 oe a * 


( 24 ) 


princi ple of gravity he accounted for 


the ebbing and flowing of the ſea. 


Optics were likewiſe amazingly. 
improved by him. For before his 
time the moſt remarkable properties: 
of light and colours were 2 | 


| unknown. 


{Wray enabled this great man to 
. the myſteries of nature with 


ſuch wonderful ſucceſs, was his {kill 


in the mathematics, the bounds of 
which he extended beyond all expec- 


tation. Indeed, if we conſider the 


ingenuity, the ſimplicity and the 


extent of the calculus of fluxions, we 
may affirm that he did more for the 
advancement of pure mathematics, 


than all that had gone before him. 


| RejecrING hypotheſes and meta · 


Fe om, this prince of philo- 


ſophers 


6280 
ſophers eſtabliſhed the ſcience df na- 
ture on the eternal foundation of 
facts or experiment, and by means of 
his own mathematics, reared a won- 
derful and immovable ſuperſtructure, 
which he carried ſo near to perfecti- 
onz. that little ſeems left to be done 
by:. poſterity. A ſeries of above 
ty years, in the moſt enlightened 
period of the world, has produced 
little more than a ſuperior hor; og of 2 


ow: and ſtrength: to cs e 


8 no man was ever more 5 


1 than Sir Iſaac Newton; and 


perhaps no man ever deſerved ſo 
much to be . ® . or, to the 


* He was the idol of his nation x white he lived. He 

will be their boaſt for-ever. All the poets of any note, 
who have written ſince his time,' have ee ted his 

. Pope fays of him, 

Nature and natures laws lay hid in W 

 'Gop ſaid, Lx T NRW TON BEI and all war light. 

* Voltaire, addrefling the angels in a poem prefixed 
= te ro. RTE 


* 


(7 
moſt penetrating ſagacity, the moſt 
exalted genius, and the moſt unwea- 


lied patience, he joined the higheſt 


degree of modeſty, temperance and 
uprightneſs. He loved ſcience for its 
_ own ſake, and becauſe it conducted 
him to the Supreme Cauſe of All. 
And fo far was he from courting 
fame, that when the invention of the 
Fluxionary Calculus, the moſt lumi- 
nous that had ever been made in ma- 
thematics, was claimed by Leibnitz, 
a man inferior to Newton alone, he 
left his cauſe to itſelf, and thereby 
 thewed that he was even ſuperior to 
the glory of ſo great a diſcovery. ” 
7 In 

to Malone 4 Chaſteler 8 explanation of Newton's 


Principia, has theſe verſes, 


 Confidens du Tres-Haut, Subflances cereals. 
Qui area de vos feux, qui couvrez de vos ailes ; 
Le trine ou votre Maitre eft aſſis parmi vaus ! EY. 
Parlez Du grand Newton #etiez vous point jaloux ? 
1 The. Royal Society of London however ſelected 
oP fo from different nations on purpoſe to enquire 
into the affair. Thoſe judges decided in Newton's 
favor, and Europe acquieſced in the deciſion, 


N 


( W_) 


It contemplating this ſingular cha- 
racter, the ſoul of man, while it feels 
dignified and tranſported, congratu- 
lates itſelf that ſo great an ornament 
to humanity has exiſted. * 


IC 


SINCE 


3 He was mo in Weſtminſter Abbey, and a 


noble monument was erected to his memory in the 


moſt conſpicuous part of that church, upon which is 
the following inſcription :_ 1 


H. 9 


I5saacus New TON EQUES AURATUS . 
CDI ANIMI VI PROPE DIVINA 
* PLANETARUM Morus FIGURAS 
COMETARUM SEMITAS OCEANIQUE AESTUS_ 
SUA MATHESI FACEM PRAFERENTE 
© PRIMUS: DEMONSTRAYIT. 
RADIORUM LUCIS DISSIMILITUDINES 


_ COLORUMQUE INDE NASCENTIUM PROPRIETATES 


QUAS NEMO--ANTE SUSPICATUS, ERA TA 
 PERVESTIGAVIT di 
NATURE ANTIQUITATIS SACRE SCRIPTURE | 
'SEDUL US. SAGAX FIDUS INTERPRES 


Dax 0. M. MAJESTATEM PHILOSOPHIA APERUIT 


EVANGELII SIMPLICITATEM MORIBUS. EXPRESSET | 
SIBI GRATULENTUR MORTALES | 
TALE TANTUMQUE EXTITISSE 
HUMANI GENERIS DECUS. 
Nar. xxvi. Dec. A. D. MDCK LIL. OBILT MART. xx. uncexxuI. | 
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SINCE the death of Sir Iſaac New- 
ton, the different branches of the 
pure mathematics, particularly the 
inverſe method of fluxions, which 
opens A boundleſs field for inveſtiga- 
tion, have been very much improved. 
Of this improvement, the greateſt 
ſhare of the praiſe is due to Euler, 
D' Alembert and De la Grange. Eu- | 
ler was a native of Switzerland, which _ 
has produced ſeveral mathematicians 
of the firſt note. D Alembert was 
born in France, where the mathema- 
tics are a more faſhionable ſtudy than 
in any other country. And De la 
Grange is an honor to Italy Ae 


par = merth which, from its 3 


having been the ſrene of the nobleſt 


85 actions, and the miſtreſs of Europe 


in the arts and ſciences and i in civili- 
zation, is, in the eyes of a Philoſo. 
i her, 


(CW ) 
pher, the moſt Entereſting ſpot o on the 
ſurface of the globe. | 


| 1 SHALL conclude this part of my 
ſubject by obſerving that the phyſical 

part of Aſtronomy has within theſe 
few years been advanced far beyond 
our hopes by the aſtoniſhing 1 improve- 


ment of the teleſcope in the hands 


of”. William Herſchel, a native of 
| Heſſe 1 in Papa ; 5 BSE 


-Havine given a FEY account of | 
1 origin, progreſs and chief pro- 
moters of the mathematical ſciences; 
come now to peak of their 1 impor- 
. Gi be tance, 


'* Had it been conſiſtent with the author's plan, de 0 
. have mentioned the ſhare which Regiomontanus, 
Fermat, Wallis, James Gregory, John and Daniel Ber- 
noulli, the Marquis de L'Hopital, Bradley, Clairaut, 
De la Caille, Maclaurin, and ſome others, , have Bag . Wo 
the progreſs of the ſciences. TO 

＋ This gentleman receives a liberal penſion Syd the 


| king of Great-Britain, and the Univerſity of Edinburgh 


have done themſelves the honor to make him a Doctor 
of Laws. 


RR... 
4 tance, and of the advantages derived 
from them. 


N I. Tre mathematical ſciences, in- 
dependently of their application to 
| any particular purpoſe, are of the 

| Utmoſt NS ap to the ſtudent. 

| | 

= Tue terms made uſe of in the 
mathematics are clearly and exactly 
defined. None but ſelf-evident truths 
dare admitted as firſt principles. From : 


a ſingle known principle we deduce, 
buy the moſt ſolid ratiocination, a 
| thouſand unknown truths, which, in 
their turn, become principles, and 

ſerve as the foundation of an infinite 
number of others. On this account 
there is no occupation ſo well adapted 
as the ſtudy of this ſcience, to 
| brighten and enlarge that reaſoning | 
power which forms the moſt diſtin- 
guiſhin g feature 8.1 man. For thoſe 
who 


| 


Z F . * 
£ - 
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3 
who are accuſtomed to the moſt clear 
and undemiable principles, and to the 
moſt accurate demonſtrations, muſt 
neceſſarily be the beſt judges * rea- 

en of en kind. 


So oben; in - the eſtimation of 
the philoſophers of antiquity, was 
the knowledge of geometry to the ſuc- = 
ceſsful proſecution of other branches 
of ſcience, that they inſcribed over 
the doors of their academies, None 
who is ignorant of geometry is permitted 
to enter here. And we are told by 
- Dionyſius of Halicarnaſſus, that Xe- 
nocrates ſaid to a young man unac- 
quainted with this ſcience, who de- 
fired to be admitted to the ſtudy , of 


philoſophy, Apage ! _— dt e | 


. ann non Laken. qr” 


os the ans fea 'to forms 
the morals, as well as to improve the 


intellectual | 


* - 
” 7 
. 


G 
intellectual faculties of youth. One 
of the great principles of the corrup- 
tion of all mankind, is the ſtrong 
| _ propenſity and attachment they feel 
l to the objects of ſenſe. Now the 


| ſtudy of the mathematics being an 
| occupation purely intellectual, if the 
i minds of young people can be brought 
* to be captivated with it, they will pro- 
N portionably loſe their attachment to 
1 ſenſual pleaſures, and learn to reliſh 


enjoyments of a nature infinitely more 
refined. It inſpires us with a ſenſe 
of order, of regularity and of dig - 

nity. And it is well known how 

| powerful an influence a juſt ſenſe of 
theſe has on our moral conduct. It 
enables us to bridle the ſallies of ima- 
gination, to moderate our paſſions 
and our temper, and to eſtimate 
things according to their intrinſic va- 
lue. And by teaching us the ſcan- | 

| tineſs of human knowledge, it hum- 

ET 7 5 bleth 
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bleth our pride, and diſpoſeth us to 
ſuffer our neighbour to enjoy his opi- 


nions in peace, particularly in things 


not ſuſceptible of demonſtration, or 


not warranted by indubitable teſtimo- 


ny. _ Here truth appears like the ſun 
in a cloudleſs iky, whereas in many 


other parts of human learning it is 
enveloped in miſt and obſcurity. | 
Every mind capable of attention muſk 
therefore be pleaſed with the mathe. 
matics; for, corrupted and degerie; 
rated as we are, we Rill poll: an 
ardent love of truth. FR 4 987 1137 i 


_ Now this kd * ſenſible 


objects, and the cultivation of the 


love of truth, are very conſiderable 


ſteps towards virtue. And I agree: moſt 


cordially with a celebrated writer“ 


when he ſays, I ſhould not think 
5 the moſt exalted Haile 15 the: bu. 


= „„ 3a wel man 
* : « 
— f * 


5 Wy Junius. 
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ay gre Ro go ͤ—ð‘ l gene go erg: 


"Ne 
man mind a gift worthy of the Di- 
vinity, | nor any aſſiſtance in the 
improvement of them a ſubject of 


gratitude to my fellow-creature, if I 
were not fatisfied that really to in- 
form the underſtanding, corrects and 


5 1 the heart. 


I is ſaid by ſome that this ſcience _ 
tendeth to make men ſceptics in eve- 
ry thing which is not ſuſceptible 
of mathematical demonſtration, and 
therefore, that, inſtead of being uſe- 
ful, it is, in the higheſt degree, dan- 
gerous to the intereſts of morality and 
religion. This is a heavy charge 
indeed: but fortunately it is not 
founded on fact or on the nature of 
things. There have been none diſ- 
tinguiſhed for their mathematical 
knowledge, who were not alſo remark- 


able for the purity of their morals, 


and the inoffenſiveneſs of their de- 


portment. 


C88 } 
portment. Napier, Paſcal and New- 
ton, than whom their reſpective coun- 
tries never produced greater geniuſes 
for the mathematics, were all eminent 
for their uprightneſs, their piety, and 
their zeal for the chriſtian religion. 


Ir is the property of errors to claſh 


with one another.; but truth; which 1s 


{imple and eternal like its Author, 


can never be oppoſed to itſelf, Ma- 
thematical truth, therefore, is perfect - 
ly conſiſtent with every other ſpecies 
of truth. Is there no demonſtration 
but what is mathematical? Do not 
mathematicians as well as others feel 
within themſelves, are they not from 


what they ſee around them, irreſiſti- 
bly forced to confeſs the exiſtence 


and attributes of the Deity? From 

this firſt principle do we not deduce, 

by the moſt accurate reaſoning, that 
this Being ought to be loved and 
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( 
worſhipped, and likewiſe infer a thou- 
ſand other conſequences, of the truth 
of which the mind is as firmly con- 
vinced, as of the truth of any 
mathematical propoſition whatever? 
This firſt principle of morality has 
indeed been denied by a few indivi- 
duals: the truth of the firſt princi- 
ples of the mathematics, has alſo 
been queſtioned. But ſuch as quibble 
in matters ſo ſelf-evident and ſo im- 


portant, deſerve to be Pitied, not an- 
ſwered. f 


Ixs TEA D of theſe ſciences being 
hurtful to religion and morality, they 
will be found to be of the greateſt 
advantage to them. Natural philo- 
ſophy in particular, by leading us in 
a ſatisfactory manner, to the know- 
ledge of one almighty, all- wiſe and 
all- good Being, who created, preſerves 
and governs the univerſe, is the very 


hand- 


1 
hand -· maid of religion. Indeed I con- 
ſider a ſtudent of that branch of ſci- 
ence as engaged in a continued act of 
devotion. And were it poſſible that 
ſuch a perſon ſhould be wanting in 

reverence to the author of all, he 
would deſerve to be ranked with thoſe 
Whole underſtanding God hath taken 

_ away. * Fhis immenſe, beautiful 
and varied univerſe, is a book written 
by the finger of Omnipotence, and 
raiſes the admiration of every atten- 
tive beholder. But it is written in 
the language of geometry, without 
the knowledge of which, the excellen- 
cies of the workmanſhip, and the 

| ſkill of the great Artiſt, can be but 

imperfectiy underſtood. {1 SLUR 


II. Sm the ſubjects of cnaths; a 
matical ws mt are heme ey; | 


* 1 undevout . ene is 2s Yo UNG. 
I Galileo, Saggiatore. 
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velocities, weights, meaſures, in ſhort 
every thing ſuſceptible of augmenta- 
tion and diminution, theſe ſciences 
are ſo intimately connected with all 
the arts of procuring the neceſſaries, 
conveniencies and comforts of life, 
that the cultivation of them 1 is of the 
higheſt i importance. 


Ir is ; by them that we are cnabled; | 
to determine with accuracy, the length 
of the year, and its diſtribution into 
ſeaſons: that we have invented and 
improved to a ſurprizing degree, the 


machines for the equable meaſure- 


ment of time: that we calculate the 
riſing and ſetting and eclipſes of the 
ſun and moon and other heavenly bo- 
dies: that we have found out the true 
figure and dimenſions of the earth : 
that we conduct with certainty and 
ſafety, veſſels over the pathleſs ocean: 
that we conſtruct machines which ſave 
an 


CW 2 


an amazing expenſe of labor and 
time: that we aſſiſt enfeebled viſion, 


and wonderfully improve the moſt 
perfect: that we make peaceful divi- 
ſions of landed property: that we 


1mprove the means of ſelf-defence, 
and of carrying on war: that we 
build commodious and ſtately habita- 


tions: that we digeſt the events of 
hi n in their proper order: that we 


perfect the inſtruments of muſic, and 
fuby . muſic to its proper laws. 


I coulp mention a great many 5 


more purpoſes to which theſe ſciences 


are applicable, but the above enume- 


ration is ſufficient to convince every 
one of their vaſt extent and utility. 
But here an objection preſents itſelf. 


What neceſſity is there for ſo: much 
mathematics, ſo much ſcience? May 


not almoſt all the purpoſes you have 
mentioned, be accompliſhed without 


ſo 
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ſo much mathematics? If we have 
mathematics enough to be able to 
meaſure our fields, and to do other 
neceſſary things, is not that ſuihcient ? 
Even Socrates, whoſe name ſhould 
not be pronounced but wich venerati- 
on, was wont to talk in this ſtrain. 

What a happy thing would it be, 
however, if all the objections to truth 
could be as eaſily anſwered a as this! 


| "bs the firſt place Beeren was not 
a proper judge in this matter, for he 
was not a mathematician. If he had 
been one, he would have ranked the 
ſtudy of this ſcience among the ne- 

ceſſaries of life. For ſo ſtrong is the 
attachment to it, that thoſe who have 

made progreſs in it, feel, that there is 
not a ſingle inſtance in which that at- 
tachment has been entirely diſſolved, 
and very few inſtances in which it has 


been even weakened to any conſider- 
able 


41 

able degree. And were Socrates now 
ſubtile parts of the mathematics, as 
well as the niceſt aſtronomical obſer: 
vations, are neceffary for preparing 
the tables fo calculating the lon- 
gitude at ſea, and that thereby the 
lives of many of his fellow creatures 
are preſer ved, he would not ſay that 
no more geometry is neceſſary than 
__ cnable us _ mne un 


| 7 memoriam onf obrtg 
EY - * Warm cn th the onltbvitioncaf | 
L | the mathematics beyond the viſible 
> | purpoſes of applying them, we have 
„ 0 remarkable inſtance high 
e | will not be denied to be a very good 
e | apology for doing it. The anclent 


s | geometers perfedted the curves ballen 


t- Conit Sections, without knowing that 
1¹ the planets revolved round the furvin 
as one of thoſe curves! Wingo theres 
e _ not we * this Rudy, 


we | evguarnt # THEM? crap. 
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as far as the intellect which our hea- 


venly Father hath given us will. per- 
mit, and by this mean add ſome 
more ſteps to à ladder on which 


poſterity; may mount to a height 


which at ebe I our . 
tion. 09% 56 JEN? 3 2 18 
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Sektates, > who endeavoured to de- 


grade the mathematics i in the eſtima- 


tion of the world. The chief of 


theſe are Ariſtippus, Epicurus, the 


. 


50g Ju B 9d 00 eee ee 

arkaviy png ans that a ſtu- 
tht vchich requires à ſtrong and con- 
tinuecb rxertion of the mind, ſhould 
proud au ungrateful taſk to a volup- 


tnous man Land uch was Ariſtippus. 
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Eeicurvs and his follower Lucre- 
tius, who believed that the ſun and 


moon were no bigger than they ap- 


peared to the eye, ſhould have learn- 


ed at leaſt the elements of Scmetry, 


before __ ene to ſlander it. 


Tus Abbe des F ontaines 1 


the ſtudy of the mathematics rather 
beneath a dignity of a man of ge- 


nius, and he was wont to lay. that to 


be a great mathematician no more 
woas requiſite than to be ver 
and to live very long. 
certainly miſtaken., For Clavius; 
Wolfius and Renaldini, although 


among the moſt voluminous, are far 


diligent, 


Now he was 


from being among the moſt eſteemed 


of that profeſſion; and Leibnitz, Des 
Cartes and Newton were young when 
they made their greateſt diſcoveries. 
Indeed it is a general fact that the 
greateſt mathematicians have ſhewn 


«1.3 nr - themfe] Ves 
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themſelves to be ſuch, in their ä 
But we need not wonder that this 
Abbe, with whom exactneſs and 


equity are ſaid * to have been virtues 
purely ſpeculative, ſhould endeavour 


to traduce a ſcience of which he was 


as ignorant as his brethren * men- 
tioned. | 


Ab to Joſeph 8 it is enn | 
able that it was not until after an un- 


ſucceſsful attempt to ſolve ſome geo- 


_ metrical problems, he became an ene = 


my to geometricians. From this we 
may infer that one may be a very 
good critic in the languages, without 
having a mathematical genius. To 
de the firſt more memory than judg- 
ment is required; to poſſeſs the latter 
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: poſed to ſay on this ſubject, 1 beg 
leave to treſpaſs on' your patience for 
a few minutes more, while I addreſs 


myſelf to the Students and to the 


ans of the W 


To the Students. 


Sing enen; What L ve X 


ſaid reſpecting the cultivators and 
the importance of the mathematical 
ſciences, I hope will make ſuch an 

impreſſion on your minds, as will in: 


duce you to apply to them with un: 


remitting ardor. The circumſtances 
and ſituation of this eee de ſhould 


ſerve: as an additional motive to ap- 
plication. In the European countries 


the cuſtoms and manners of the peo: | 


ö ple are in a great meaſure ſettled by 
long and inveterate habit. In this 
| e _ are in a very flutuatinig 


Rate, 
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Rate. | In the former the influence of 
particular purſuits in learning 1s 1m- 
perceptible, and {low in its operation. 


In the latter it is rapid and very diſ- 
cernible. It is therefore of the laſt 


importance that you ſhould improve 
your minds to the greateſt advantage; 


and of all the branches of human 


ſcience, there is none better adapted 
to accompliſh this end than what I 


recommend to you. 


[MATHEMATICAL kncladge:s 18 ge- 


neatly ſuppoſed to be acquired with 
difficulty. I can aſſure you, how- 


ever, that the difficulty ariſes rather 


from want of attention than from 
want of ſagacity in thoſe who make 


the attempt. With a firm reſolution 
and a perſevering diligence, you can - 
not fail of ſucceſs. Without them, 


the greateſt Benin * be: of na 
avail. | 


I 


EW +. 
Ir gives me a great deal of plea- 


ſure, Gentlemen, to have occaſion to 


obſerve, in this public manner, that 


à conſiderable majority of thoſe of 
you who have ſtudied the mathema- 
tics under my direction, have acquit- 


ted themſelves even better than my 
expectations, which, believe me, were 
very ſanguine. And I hope this teſ- 
timony of approbation vill prove 


another inducement to your future 


exertions. I beg that you, gentle - 
men, who are about to receive the 
honors of college, and to enter into 
the world, will by no means imagine 


that you have yet acquired a fuffici- 


ent knowledge of this or of any other 
ſubject of your ſtudies; for a College 


Education is intended rather to ſketch 
out the plan, and to lay the founda- 
tion, than to complete the fabric of 
the liberal arts and ſciences. And I 
e all of you to remember that, 
: whatever 
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whatever be the talents which'the Fa- 


ther of mankind has beſtowed upon 


you, and however much you may 
improve thoſe talents, it ſhould be 
the chief and invariable ſtudy of your 
lives to employ; them in doing good 


to your fellow-creatures ; for, of all 


the curſes that can befal humanity, 
that of the miſapplication of genius 5 


is the greateſt, and the moſt pernici- 


ous to the n a to 25 0 


ro. the Truſtees 
Mx. preſident and Clad of Tz 


che honorable Corporation of Truſ- 
tees, It is with the deepeſt ſenſe of 


gratitude that I return you thanks 
for your unanimous appointment of 
me to the Profeſſorſhip of Mathema- 
As 1 


and 


( 49 ) 
and the ' happineſs of my life to be 


inſeparably connected, I truſt you 
are firmly convinced that no exertions 
on my ſide, ſhall be wanting to juſti- 
fy your choice, and to merit your 
approbation. I feel a very high de- 


gree of ſatisfaction in being a mem- 
ber of a Faculty, whoſe names will 
be for- ever dear to the wellwiſhers to 


the cauſe of learning and of the li- 
berties of mankind, N in having i it 
in my power to unite with them in 
giving the tone to che turn of think- 


ing of the future legiſlators of 


America. . It is your province, Gen- 
tlemen, to co-operate with us in this 


important buſineſs, by replacing ſuch 


parts of the philoſophical apparatus 


as we were deprived of by the inci- 


dents of the war, which was proſe- 
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cuted by our enemies in the true 


* of the Goths and Vandals. * 


| Addreſs to the _— er 


FartHER of truth and: raid and 


bk every thing that lives Be pleaſed 
to proſper the intereſts of ſcience and 


literature in the United States of 


America: to make thoſe intereſts 
ever ſubſervient to the promotion of 
liberty, happineſs and virtue: to 
preſerve this riſing and extenſive em- 


pire from the il boding ſpirit of 


conqueſt : to protect this country | 
as a ſecure and Happy aſylum to the 


e 


* The Britiſh ſeemed to have. 2 particular antipatiy 


to our Seminaries of learning, and our Preſbyterian | 
Churches. As to Princeton College, the American | 


foldiers had their ſhare in the depredations committed 
on it. 


pathy 
terian 


erican 
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1 
oppreſſed in all quarters of the globe: 
to enlighten the inhabitants of the 


eaſtern hemiſphere in the knowledge 
of the rights of mankind, and in the 
arts of government and peace: to 
cauſe truth and reaſon at length to 
obtain a glorious and everlaſting vic- 
tory over error and violence; 400 to 
inſtruct all the nations of the world 


in the way of ä ang oy 
Amen. 
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